Microsatellite-directed selection of breeders for the next backcross generation by using a minimal number of loci.
To establish a minimal number of markers for direct selection of candidate mice used for the next mating to produce congenic mice, recombination frequencies of 53 microsatellite loci on chromosomes (chr.) 1 and 19 were examined using 41 N2 mice: the donor strain was BALB/c, and recipient strain was C57BL/6J (B6J) or C57BL/6N (B6N). These markers were spaced at 0.1 to 24.2 centimorgans (cM). Among the 41 mice, B6/B6 homozygosity ranged from 18 to 24 animals (mean, 20; 2 standard deviations, 1.36) for a given locus. There was no difference in recombination frequency between chr. 1 and 19. The recombination frequency of B6J was higher than that of B6N (P < 0.05). Various densities of markers, 10 (5 markers/chr.), 8 (4 markers/chr.), and 6 (3 markers/chr.) spaced at 12.0 to 29.3, 9.0 to 45.0, and 24.5 to 53.0 cM, respectively, were selected from the 53 markers, and homozygosity was compared in each mouse. In mice with decreased homozygosity when tested using 53 markers, homozygosity differed depending on the density of the markers. The results suggested that 3 markers/chr. are sufficient for selection of the highest percentages of homozygosity but are not suitable to define mice with lower percentages of homozygosity.